The photochromic reactions of six recently synthesized spiroindolinonaphthooxazines bearing different substituents on the basic sceleton are studied under continuous UV 
INTRODUCTION
Photochromism is a reversible phenomenon involving photoinduced changes in the visible absorption spectrum. It has attracted much attention because of the wide variety of practical applications of photochromic systems most of which are spiro-compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Among them, the compounds of the spiroindolinonaphthooxazine series (SO) are a topic of increasing interest because of their good colouring power and photofatigue resistance both providing a potential application in many new technologies such as data recording and storage, optical switching, displays and nonlinear optics (3-18). These compounds are comprised of two heterocyclic nearly planar moieties (indoline and naphthooxazine) linked by a tetrahedral spiro-carbon which prevents the two π-electron systems from conjugation. As a result, the spiro-compounds are almost colourless or pale yellow since the lowest electronic transition of the molecule occurs in the near UV region. represented here by its TTC (trans-trans-cis) conformation (19, 20) . When irradiation is stopped, the solution returns thermally to the original state.
In this paper we report the effect of solvent and structure on the absorption properties and kinetics of thermal bleaching of the photomerocyanines of several recently synthesized in our laboratory spiroindolinonaphthooxazines (21) with selected substituents both in the naphtoxazine and indoline ring systems. The investigation involves the basic unsubstituted spirooxazine compound and six derivatives all exhibiting strong colouration which is considered important for practical applications.
The chemical structures of compounds studied are given in Fig.1 . 
MATERIALS ANS METHODS

Materials.
The molecules under study were seven spiroindolino naphthooxazines: 1,3,3 - Compounds 0 -6 were recently prepared and characterized in our laboratory (21) . The solvents were used after distillation.
Instrumentation.
A 250 W medium-pressure mercury lamp housed in a light box was used for producing the coloured form and its absorption spectrum was recorded with an
Ocean Optics PC2000 fast scanning stectrometer capable of recording the whole absorption spectrum in the visible region in 10 ms in an 1 cm quartz cell. The photochemical reactions were carried out in the spectrophotometric cell. The irradiation was performed in the spectrophotometer holder at right angles to the monitoring beam.
The light was homogeneously spread on the cell window to avoid stirring (11,16). The measurements were made on aerated solutions at room temperature, since it was reported that the photosystem was insensitive to oxygen (14, 22) Kinetic measurements in solution. The general procedure for determination of the fading kinetics of the photomerocyanines was as follows:
A solution of the spiro-compound in the appropriate solvent, with a concentration sufficient to give an absorbance of ca. 0.8-1.0 at the corresponding λ max was exposed to UV light in a quartz cell until the colour was fully developed. Trial and error experiments enabled the optimum exposure time to be determined for maximum build-up of the photomerocyanine concentration. The thermal decay was then recorded after the photoequilibration was obtained by closing the shutter (zero time).
The kinetic rate parameters of the ring-closure reaction were determined following the disappearance of the coloured form at the wavelenth of maximum absorbance starting 1-2 s after the end of irradiation. First order rate constants k were calculated from linear ln A vs. time plots, where A was the absorbance at λ max measured at t.
RESULTS AND DISCUSSION
Absorption spectra. The electronic absorption spectra of the colourless spiro forms (Table 1 ). According to data of Table 1 The bathochromic shifts observed in Table 1 In addition to the solvatochromic effect, a change in solvent also affects the thermal equilibrium between the closed and the opened forms. Polar solvents promote the formation of the coloured forms at room temperature in the absence of light.
However, the opened form can be detected even in the most unfavourable conditions The resistance of our compounds to photodegradation (fatigue resistance) is measured by UV irradiation in hexane, since it is reported (24) that photodegradation is more pronounced in non-polar compared to polar solvents. We have found that the loss of photochromic response followed spectrophotometrically is accompanied by yiellowing fenomenon previously reported and attributed to photooxidation (25). 
CONCLUSIONS
